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(54) COMPOUND SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-speed 
compound semiconductor device which has an increased 
gate breakdown voltage and realizes high power 
operations. 

SOLUTION: By using a T-shaped electrode having an 
extension part extending in a drain direction as a gate 
electrode, each thickness of a passivation film and a cap 
layer is set up so that an equipotential plane under the 
gate electrode near the edge of the drain is deformed 
corresponding to the extension part. 
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iWi/p JIMS*- -v */HB * "CiSitti-^ n ffla> KW ^1$U* 

in 8B A » iffi ffc* -ft 2 «o flt'I <r> )j ifi j M fr: -f & 5i£ 6: W & & 

(r. *j t * x tfi *i* zlr£iTif M *J L T :>ft PS ft )j |m| ( tHifl -6 & 
Bt ft*J ft A* & & co ;&^> 4- '4V i" 6 J: -> dSMSiSita ^ 4: 

[sis** 2 ] iwisiy h?e««o«-i!i;«ftiaTu*5rj'att 

imRtfl 4 ) fiftiK! s V V > ^fltt 7 0-1 :j 0 n m(0« 
lltfW- $ Sr*)'^ & C 4: -J"-S5Sffl3Rn5 1 - 3 to 0 

[M^RJR 5 ] lia?E:«il!E«5tt S i NBSS.J: 9 ft* ~- 4: 

[ RffsftJH 6 ] iwift K ^ >"rttfl««±, iffis&l K ^ ^ >ffl* 

l£ L Ai I * u -f > Iffl P & # L . ini ft K u *< > Jli W fi: iW iti! 

^>fi»*rii i - 6 co i- *--rtt3()*---JHire.iR</>(tft j *-i*^ 



(2) (*0R2 002-100642 

[Bl3iR4(i o] JWe^-v^HB^WlE^-vy^JHtw 
Iffl ic tt, n S^IVflcJB «t ft -6 flt-?-««IB L , 

«r*W* 4: i~ 2> l ~ 8 oo 9 , i A»— ««B* 

[0 0 0 1 ] 

[ W co ^ I" £ ttflMW ] W \* -mz -T- W#«H 
[0 0 0 2] 5a^co»«iflcifl|«»»j^ft»&k:#ir\ » 

t jfiJtisAiii ^ m i:ti ^ -e«ftfls »ijfii§ft »»af*w»*«* s a?«: 

[0 0 0 3] fte*tt, ^SfMSfflt^ttl/J*:**:**^/!: 
^ yt-^/y^ M^lultfft'l 1 *s t-J • & «7j waited -A * ft 

iBjBKrfts. z.<Dfzv>m%:X'tt. mttmi±*m 

[ 0 0 0 4 1 

0 ^fff;&fir?p^. 

[000 5] 19 l fr#!KH-aui, WlSC^-iSHKaSH I () f:X 
.W *«»ftl:G a A s J£tf[ J. 1 A'lZBl&tSifctLM S F ET'C 

;(o "9 , iiliiiLiG a A s ffitte i l ±i'JF^j2^^v/t# K-'/G 
a A s «9 ft y y r Wi \ ] At, flfnK^y'^rl^] 

1 Ai:!CJKji3cc«^/^ n*BCi a A s J: 9 fta^-V^^JiS 1 

2 4:, iWE s J--v^^ffl I 2 Jr.^il$AK^H/X# K-'/A l 
G u A s J: 9 ft -6 *> y h " J > V V MB I 3 . WiiO 

G a A s J; *) ft <5 -V -V \y "SW\ \ 4 Srl^^, imlstl-> a y 
h =V— > ^ ^ l 3 .hicct, fo'f3e=* v y ^'B i 4 »!' 

S c/>r^SfOi4 frtrtffSC-V — hftttfi I S A»f>Bli1] U C\ ftffiSil-V 
■v -r/ffl i 4 36*€>fjftiKi/<y vrJiB l i Ai:*K?¥«ia!t4 

Ku-f >«[«t L-CJK*iK$tu, lWSiy-^«[«l 
liV — ^ffiffil 6A//\ .i^.iViSi K > W& 1 7 J-.U 

[0 0 0 6] -ji /:: , m 1 com E S I- H 'V l 0 ■Cf J:HUiiL!=V 
■v 7 7f i 4 c/) •) ^^Mr^ifti^ s i N.t *; ft^/<v ->^< 
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[0 0 0 7 ] 

mw&mik^x o t-rz>wm) /^^^m^me s f 
e r i o {^^^-cci, X'mt)%M vwcot uzm-a*. 

ee ft r=p An 1* s &b & h z> & s frfrz-xzte m ftmz. ft pp 

»as«*L-C L&V\ MESFET10 <7>«ff H^*«*» 10 
m*^mzti;2> 0 iH)»)MESFETl 
om WK^vy^/Bl 4 + ftttHI (2) icfioXB 
ft 6 4*— h y — * «tt t> flPfti" & o £ 12 + , 
Ht (1) l^ofcy- hy-^flt«0|IIrt:«If8 (2) {I 

[0 0 0 8] ~ eo .j: o kv— b v — ? (ommteivmi-z 

roo C tor -y n — J:ft/;J\ h- K f-T vlfljco:/ ^ 
u~ * ^ •> >iftfl=j&ufi:fc L . y — h y «- ? fB*ft*lMMt? 
^a^trtSSM&SftTi^a,, L/J^L, ::coj; 9&ffi/&-(* 

f8Lf>*hntjti&mjy&ffLi>m'p lx l* 

- K > lii] CO KM &Wl J< & -ti' f :* # >- ft Jf? # & 

co A" flS ?j iff] n-: {c ft i > X A< U IK ft A< $> & » 
[oooo] -t z m x\ Hc«Wr.i ±i!E«oaiBft#Wt Lfc, 

••) -a. 

[oo i o] Azim\nx v&ikmtmmit., kr^vm 

fl- ^rfitn iJi < k 1^ ^ ^ ^i- t?^ ^i^ fi t '^)- ^> 2r (0 ^> ^r> ^ 

[ooi i 3 wwioymvrwMtt, ±?&jjx~mft»mti 
mMit^nmwpm^A^x . v— b v-vmi&m 

[001 2 ] 

[ 2UJS ft « AH" & *: to ] * % W f;3: h iTCcoOT ft s 

mm t . mcm®i-ucMr& $ ta^r-fcrfm t , m?M 10 
•y^fti^Ei-r^^/— h y 'Xzxmwnks iiuire^/- »j 

* IJH i-i Wt' mr& £ n / /~™ h %tfi ^ . iVTiTlI h rttflli 
■V *^JH * -CSfifl-ra n K u ^ , iWffi! 
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m*.s mm<r- ha««:, fl»rd«aw±ft»ri!By- h y 
^ p r^/^ e> ittj mm 2 ^ tt&to ft 

^ri-^ rffl»*ft#u i»B»»i«iittie*-r ^Ho 

$ <Bift#ft#1-6 J: 
5 [cga:^ $ tiz z t ft«r» ^ r s ffc***W*»ttfc =t 

[ 0 0 1 3 3 nt/!it2^ii|-0/^£$ft, t»«^— 

< , AtfiSMftlSIti: 7 0 n m^T»*St:#ta«)jJ«, * 
fc*1E*-V y SMI* 7 0-1 3 0 n maffiHttJVS ftfT 
i-&o*s»*Lv\ *«W*cJ:6*«f*»fiSttt* MES 

[flsffl] Wl\ ^ >f£ ^> i^Ji r£r 3 M W fKl U ^c>6^ 

<0*IK4»^ ft L s i»W ft«T*i- <:>o 

[0 0 1 4 ) i!Xj3ft#!!(ii-^ic x ^mxnmmf- b 
- i> ttH 2 5 ft«£ „ * ivmi* -v y ym \ 4 ±Aa-.m 

v v< y ■> g 1. 8 ifiMflL ^ iVnii^/- b t&m 

JK 1 8 .tftflfflSE K W >«« 1 7 
[ 0 0 i 13 3 3 cowa-en, v 1 .1 

•Ht^mftii K u-^ >^iJ?i!( I. 7 JdSttS LTfflJS&J'> w y h -V — 
h^jl 3ftS8a»^"6 KL^f VlJBP^n 4 AtfM 
im^-V n -v h =1 >' ^ ^ ha i 3 
KU^f > IJH 1:1 ^ 1 4 A 'I' (vi :£j 1 * "C m ffi!fa-F- il*ff ^ 1 2 ft 
SSttH-'SWIciffil 3 A/;-^/iJc^n<5o iW8£l K ^-OittliR 

1 7 ActfitftitiiiiiPi'fis 1 3 A»i-»i^*j^rnfr3i!VB-f->i£ff« 1 

2 5 y ^««ri-4& rt j ec/)[^, MM'< y *>'<—•> ■*. 
>Wi 1 8 (ififiaii* v y ^ .1 ^1 wgKiffiA*f>jWIK! K f > 
IJHniVIH 4 AfiOflilBgffllftJiffiu* c5 l b (-iMj'tilll)H riffd 1 4 
A '|Ur.&Ul.i L fcitilE-> a y h ^ > * ? MB 1 3 
ifiiftM'), 

[0 0 16] [^14 (A) . (B) Ct, ; ^lfnil^M 
E S F E T t M 3 «OM E S F E 'I' 'I'tC^^ 5 tl^^JBS 
eo-llcffeftTj-^J',, 

[001 7 ] iWfiCM F S F E T»t'lCfJ:mftii^'— hMtS 1 

L/rm ; f<hc/)|J}j{^vO:Wft^^i-/> t> 114 (a) X-i-U 
( :J; /j ^/j ^6 Vli (c f'l^ •) Vli^C j) ft fo h 
[0 0 1 8] IXI4 (A) ft#!B-<J-«»[L innEy— h^flg 
I. 5 </> K ^ <i >^S^^{^^^T(;]:ri^C;j^(:J:ri- 1- LX'y' 

4 >Sjaj!rfS?<0'itty^l J "C-{:tV— IHi^li'il^vliWjJt^jfl'^iSi! 
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ft -C *> & d <!: £ >r U T ^ -5 e ttWfcMBey- 
I- S4i I 5 <75 K M VJBifiWlcjH* lv ME S F E Tco 

[0019] i*tis:*f u B3 «t 5 ran 

oy- htt«2 5«rttofc*teK:tt* H4 ( B ) icft-r 
B4 (B) ^>«IBK:*Jl^Xtt$cSl'C^Lfcfll«**W» 

[0 0 2 0] ;wj;5 ft rffly— I s ttffiwtt 

»<o»j*ri, fiirsay- hm^&#tf!S2 5 AicTt-fci-J-a 

flftfle * ■* //iHi Mac* y -> ei l 8 coiiK 

[0 0 21] 19 5 *o «£ 0 s !! 6 14, 13 3 COM E S F E T 

mM 2 5* K M 1 7 A ,3b <o|W(i 3 OVtnffiv 

[0 0 2 2] 1*15 tfC^ y *>^- ■> a > 

IS 1 8 0J$jX4«#tM&dl,itt % ifiifcn&y*-- i*M2 5 

U l*««2 5«0 KM >^jir^^^^5m^i?iil 
/!)v^l : uatl'Ct^c/>/^^/;^6 rt |g|3G0ME S F ETTf 

lOlMiK J: 'J s SI 2 -cm] Lfcr ><-5 ^ W.*tR«o|RJHi 

[ 0 0 2 3 ] 1*1 5 WVSffiiBiAMWffiS'/ KS« 

h L /:- £ & # w £ V & 6 e & ;K */■ > *> v 
& s J0U:fT-v\ 'AfffTi* A- -\- ySf® 1 4 » 1 1 M *o I ^ "C IX h Jj£ 

iUK ^ ImI (1UIJ ^ vlt^J>3£^>/^ , ^WJ^ A^^r-lti. 
6* <C*J, ^ tOtfl/ft-CrJilttffil KM >3ffifl:#B 2 5 A<0 
K W > «S «cflj K « # Si 1 1 : ' & & C X ^ & * v Z i'l MM 10 

* Jc:. 7' ✓ < V > > :-r- pJMK tf< C -6 J- t (A<c t s . 
(0 0 2 4] - tXlCZtL, 1^1 « t»:|*tt"m, fii|8£/<-> *> 

^i^i; 2 5 A (OjjK^P^Mt'> L , ilifiJiiy — I- iH& 2 5 K u 
^ > ^.ili fiS? ( - Ci: * t£ W VlX fV/l ffii c/ ) ^> :<fi /;< f I.', fJil' 6 ^ ^ ^ /; » 
^> t . I*I6»K iWSc!^'^ l^rlilifiJiD ^1:1^2 5 A(:HiHI>r<WMc«/> 

' 1 1 M ^1- U % at WliK ^) W ^< rH^)^' 1 ^ - H J£ ^l' v ) H^H ' ; ) _ # 
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[0 0 2 5] C co J; 9 !&(DM E S F E T XrJ:, i^iHS 

r^coy- hmisi2 5&*rL-ciN-ct>, y- M*fli» K 
[0026] ftisjfH 1 3 Ttaftiif!-ra^, me, 

toil^./jS^Ti-6 fl y- Mtt«»a» 2 5 a t 

A-V yy/fil 1 4 fc<OjBJ*CW^y v^i-^a 8 

[0 0 2 7 ] m\7 it, m 3 E S F E T ^*5^'C, ffi 
bWSB&&&2 5 AiHT<oM&ca, v^^^i^^co 
fiWWat*^^? E c y r << fr'b , \mt^ y > 

'>is >-B$ 1 8 COW ^ 5 0 n m(/)i^i 4 0 0 n m 

ayh df—B 1 3 t * -v y l 4 t <0{»|K^# I— - 

h^l^Mi!frc^^ ft IP<I 7 >K t»f>ISt^ 

[0 0 2 8] H7 «r#j!ai'^{C s iifiire^^^V^^^^E 
c c/^HliCtiu/re-'^y *>a >J1^ 1 8cOji?:^/j?5 0 n 

m^Wi 4 0 0 n mtf)^i X ilM Ittl -V V y I 4 (O 

15 0 n /j' ^1 0 0 n m<?)J^^ «fc ^ ^Jft'il/J 5 

ffi2 5 A£/)Tl:J: »J ^< M^-"f-Sr»«fCd ^r^'Mc 
i-^ 0 Kicm* (B) -CiiftiW Ltr/<7 v 

(0 0 2 9) m 8 (B ) IX. m 3 WffltiffiWM E S F E T 

*r , 1^ 8 ( a ) wWnfii C-'H^Cy;:* u-- ■> n > J; *) 
5krf>fctt!|4*->^-J-. 4fc|8l9 (B) 0\ l«l 1 t;)?/I:5l;^3M 

i«: s f ETCo^t, 1 2 »l'!;:*3(j-6'fli^^i 

ijEJc^^^i^v (A) (/>llri»i(coi»-ci3l~-lfeM : co-> ^ 

[0 0 3 0 ] 1^18 ( B ) , y (B) «rJt«SE-J-^lw, 
iioMCii^r b y - hvB«co KM >ifflffi0?lwV,1iW 

'Mia^t-— ^ U x J () B V/c m'C^b^Oiwj^ L % 

TV^/>(/)X»M.^^, ?]:fc, ^^^If>^ji3i-Cf:J: s TiuUiiKu 

^ > W</> t ^ I.: L C , nil til 'Z h 2 5 

A ( rllU |Xi ••)* ^ OS 1 * lr: — /j^ JMi'i C l ^> c/> //< i :? /; * 6 , 
( 0 (J 3 I ] |«|3i/)*#lJ|<OME S 1- I-Tll, iMiiitll'^ 
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h'^ji 2 5 cofjfcJflcofdiK, fjffBtl^-y y^JS 1 4 
FAtTd K M >^J# 3 7 £*tJ£ LT K M >^ P 35 1 4 A 

*> si y h dp- — a >^ y* |»bj i 3 iHcWfifcLfcPHPflS 1 3 
Afc#LTflMB«?-*fWBl 2 HjEglKn h£lir 
SfcJfc, fflU LfcCa y h*-3^^ 1 3{Cit!2|*] 

[0 0 3 2] 18110 (A) , (B) 03OMESF 
E T co I d-Vd «M4 Mg-Vg ttttco&Mttfr, * 
fcH 1 1 (A) , (B) \-Xm 1 WME S F E TOO I d - 

l O (A) , (B) OMESFETfcHl 1 (A) , 
( B ) COM E S F E T t tt, ISI — tOJB«*S\ ffi-CO//- 

^» 1 4 COM i{il3 0nmC, * fcAM£'< y >^ - > 

[0 0 3 3] 0 (A) ^3j:C^eil I (A) ^Wt 

&cO*<;h>**&4t, 191 0 (B) te^tflSU J (B) Srlt 
iRfif a £ , l£l 1 1 ( B ) cO%3Kiftfft0>M E S F E T "C(± 
HSBJEF.V k*«3 0 VlkX-mMLItMLtVr-rX'lCO. 

4 m A / m m (C It 6 A" ^ httSfc I g *<»nt^ 
S<OC3ffL, |gl 1 0 <B) WMWOMESFETT? 
Id:, y - N vliHI v g -A* 3 0 veii^/- hfBdGE I g co«£tt 
0 . 0 5 iTiA/mmWT^j^: £ ^t:>/;^ 0 i"^^ 

ISI1 0 (B) It. *«WWMESFETwy-hi 
JE (VgdO) 0 V-C*>aci:4r^U"Ct^3ft^ 

w cOffltttlSI i 0 (A) ri»t>!££tOME S FETfiOjfcfHEV 
« d o LtsftsKfiW 24. 5 Vcofi&J: 0 t>:*c«Si::i*Ll.: 

[ 0 0 3 A ] ffl 1 2 tt, 1*1 3f)ME S F E TCO'/~- h K 

M >i;jji/#J^£k&, 1*1 i l£7fc1r1&&0>M&inM E s F 
ET£Jt»LT?T<-J\ fcfcfLliBl 2*Ajil3WMES 
F E TiO *fc«JW8l J COME S F E TcOftttfe 

>jV^ 0 SfclCRgll 2'K iM3(/)ME SEE Ti:^5P 
C K u > 139 i-i SB 1 4 A *o J; 0M31! ci » 1 3 A Sr Sft L , 

iiinre Ku-f >ftm 1 7 A^r^tt^Maa-v-v y 1 4 j- 
u^Lfcta-frfir^^ mi 2 iz&\.*x omit'/— 1— 

K u- -< > In I vliH: Vg(K-, fcfKNitt h-KU-f > 

[ 0 0 3 5 ] 1*1 1 2 J: J: 0 rSS'/— h«« 2 

5 9 C £ K ,j; *) , M E S F E T60>/— h - K U ^ > 
|?SJ^H:WJ:^-A^ < |AKhi"-6*^ $1 3 L tl X ') IZ. * 
-V y ^JBI l 4 i. 4 ASr, X Lis 3 y h > 

^ MB i 3 ic. IJH p iw i 3 A fcfflrSt L » F u -<> ) 
7 AfrA^^IWPffl(r.fei^Xttt-r-il!tTB I 2l-iK««w=i 
> ^ h <5 J: 0 i.r. Jf^iici" J: o X l> , M E s i- 

E TcO'/ |— K U -C >lM)i(iHij-^rl^(:J-^friW(^l^±'^^ 
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tz&.& (2) JCfftofcy— ^««ft*W-i"60!)K:#»"C 

[0 0 3 6] ^lw|2|5, 
ii, ^^JyiCOME S F E T 1^*5 t^XI4/<y >^<— > g V 

- hWti£49ttV g d 0<7)|n|±^J^:^3LMb1"6o 

[0 0 3 7] m I 3 tt, l^l 3 <73ME S F E Tl-fcH^Cttt 
82^ -V y 1 4 ©J(E & £ 1 3 OnmtU WiB/< ^ > 
> a >iR 1 8 OWE JfcOH2 5 0nm ^^(^ X*'M 
h*l"< >ftX I fmaxtifftJEV g d 0 

[0 0 3 8] IS! 1 3 ^#!K41-^)^, ttiR) KM 1 
fmnx^ftttttfIlia/< y >^<- *> a ^ffl» 1 8 COj$ i: 
A/iflSI«*<, ^2 4 0mA/mm^I^tt^)^\ ^ 

— Mtoi v B d o ftfttt. flfrne-'* y > =1 ^ik 3. 8 

eoi?$3i«2 5 0 nmJ: 9 t>'h£ v *«S|fflH*$v*r«KflPt«oK 
'>^r tt-lCift* 7 0 n mCUStt-Cti) 3 0 V, 3 5 n m 

iC/<7 4" <— ^aVDffi I 8<Og^2 5 0 n mgJTF» - 
(/^T * L < rJ: I 0 0 n mai\ J: 0 » *U<tt70 n m 

k 3 5 n ma'FCB)^ L J: 0 t t& t * S i NUB* 

I 0 0 <l 0 ] $ 0 f fcO >m S > 6 cOttitta* «b s CO 
M E S F E T0ymfi : MMi V is d 0 W\ mueE : V- -V > y'JB I 

J: o -c i> ft 1" i> «o <L- % x. <b ix 6 „ i" ^ to 

h iwsie-v -v y v« j 4 co $ ar <3 <t , mw/- h 

aURJttffiilW 2 f5 AiKTtwWffliSJxfcfa-F'ic.l: ^*affiiffi 

^•JH i 4 wff $ s6*»i- jV at , iVittlV— h -.m««ftfill 2 
5 AUiBE9" , -J--&^l£HA^/--- hflW*?2 5^ KMyffic 

[0 0 4 1] *w-eHK#i«c>%lH#<:t % ISI3C0MESF 

■u-, y— hwfffiwttfev g d ot5j:r/fiaii! km 1 

[0 0 4 2] ^ J. 4 «r*!S*i-^U, hj»£EWfl:V« 
d OIS-V-V 7 71 l 4 c7>/f-^/)N2 0 0 n m^TcOfif JW(r. 
l^"C, A* V y VJ«fi 1 4 cO $ to -J t U J A -J ■ 

I ion m w# $ j-i t ^ x fii ^ t tt , rVf 82 ^-vr/ 
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4H-&o ZVZbfrb, I§13^MESKET{C*5^X, 
flulE^-V y^li .1 4 0j?*t*n«rgE8HJEV g d o<o®±m 
tf1$3>*lZ>-X{b7 0-130 nmOil(^l!ttltfJ: 

[0 0 4 3 ] ■te*m)~£Zfa±LZ'&Z>1tV>\Z'f~ hrU^Sr 
>-miZMftitS'\i'-/tffl%tt LTte^J; 9, Chang- 
Lee Chen, et al. , llilili Electron Device Letters 13, 
L992, June No. -Q. Zhang, et al. , Solid State 

Devices and Materials, 1999, pp. 212-2131- J: 
CO0ij/jS£>£ o Lrt>U Chang-Lee Chen et aLCO^X JO 

y- hiii^^^G a a s *--v y7m\z.m&tzm 
aaww: y— ^flunifcjgoai-sfc^. y— h-y— 

[0 0 4 4] — ^\ N. ~Q. Znng et al. a>titiflrCtt, * 
2 0 0 n rnCOS i Nfl^y- h tt«S§ft»*«tt*i" 

-en, y— hfaifiic Ku-f >iW(cM^"^Hifr:3W«ritart 
rv*rt>, "l-^)(fKwifi)j:i'^it6: tttx&ft 

[0 0 4 5 ] & *>lZftm*f- 5-3 2 6 5 6 3 

, r 33 y — h flHi*ilft»R±l-M U fc«riWI5H>T* £ .70 

figr-ty— hiim^j:^/" i>~ y— ^im#is!tc«s?srft5i« 

^rifi«iEl«S««S«r S i O'Mt Lfc*BG\ 2 0 0 n m^) 
mmz\%'fc£t'lX\s^Zi ( . ttot, »WBEf*W¥ 5 - 3 2 6 

■C#<£l\, iffl1E»«M* LXfflftX})M^&)%^>b£*>"S 
tnT<nti^l%ttW<J&r£&ii&fcto* y— V'$>k\%mx 

L'C L ill o v Z orf:. Ob . fifl1E»BH V- E5 - 3 6 2 5 6 3 

<L\mc^mo^mmz^^xiXs CKs&(KftN-£ ba<jc»£: 
^(^iiuitt! r^y— hs<i]Wift«oTiwie»«asi l-csin 

v * i-x & as* t J- 6 « i& m c z> g. m -/p<h 6 ^ n 

IS £24*7 0 n mJsTF«os i N«!lfrJS;*-J-<2&^ £ KJ: 'J , 
I Tr 8* #1 M : . ^ Iftl ± Sr L X I ^ „ 

[ 0 0 4 ] 



#|}H 2002-100642 
10 

imw(omffi<oBm] urn 1 b i 5 

com 1 iSMESFE T 3 0 Ot,««r^1% 

[ 0 0 4 7 ] B 1 5 ^#!i^i-^(-> fflllBM ESFET3 
0 te*mm&G a A s IfrK 3 1 ±fc**$tU-C*5 9 , ffif 
EG a A s S4S 3 1 ±lCtt# K— T^A 1 G a A s J: «9 ft 
6^y77i3 2 fc, n^G a A s «fc 19 ft 6 *^-*fr S 

3 3 t % ft V—ZfA IGaAsid ftS->a y h ^r— a 

^ HJB 34i, K-^G a A s J; K> 1 3 

OnoiCO^-y ^^JB3 5 tA s » ^HfixMOVPEfiilCJ: 

J:CW^^5 0 nmCOS i N/<y^-5/g y«3 6 

[0 0 4 8] H15 <75M E S F E T 3 0 "CM\ ^- -V 

ifi^ui^; lx i»isa s i y v a >k 3 6,* 

(?) TOG a A s A- -V > VJ\I 3 5, AIGaAs^^f 

mm p i ;i y- h nt« 4 o *wr& $ntv^^ 

[0 0 4 9] hS4£4 O^-coflMctt, rrt 

ire, y — h f&m a o-/pb mm u c , Mrse -v v -fffi 35^ 
^m«4 i t urjKritdn, Mufey- i^m^4 o^co 

iCI:]:, ^CJ:*) ii«nit2y— I- ffi(&4 0 frhMM L'C, MSB 
A- V y SI® 3 5 A^lOTa'* y V r ffl 3 2 n 

[00 5 0] ittSCy — l fci*J»f*XttffiflE*-v y 

^"IB 3 5 Jr.{^ y X fSffi 4 I. A *«Jf5r* ^ ^ iWffi! K 
l^W >fiH4E4 2 hl^rtrMnie-V v y-^JB 3 5 ±(C KU-f > 
V^4 2 A^Jf^*5 n&„ 

[0 0 51] ^ fcKM I:: S F E T 3 0 fca3l^Ctt % Mffi 
y--Nv|X^4 0/^Oiin!i£iS i N^r/^->ri>l3 6 

4 c)y\^Mftu, *wjftiiiiwsay— 1-^*64 orxiwnuy 

- h '.-MM: 4 0 A t^AC X'WWkb&,f&r*TZ><> 
[0052] /r/r&mr&U Millie jfe(i|gI5 -CSftiJ] Lfc 

iifei^l^M E S F E T 3 0 (^*. 'jit 1 Xl: L '/I J< J) "lib iV- "J ffli "C 

[0 0 5 3 ] ^^ttlWI^M E S F ET 3 Oli*Jl*Xri, 
IMfisti-V -V :v 3 5 <J)ll?.$t:\. 7 O — I 3 0 n mW^ilC 
i^5ii''J*rj</)/J^/r-;]: L < , >^< ~U -i >Wi 3 6 CO 

1^ ^ CI. 7 0 n mlUTUSasE-J'ftW^.^ Llr \, 
[ 0 0 5 4 ] [SI 1 a (A) - (C) Aj-toqs I 7 
( D ) , C E) Us m 1 5 c/)M I;! S F E T 3 0 cOjffi&X 

[0055] 1*1 1 6 (a) =£-^na-)-6(r., mmo » a s 

StiZ 3 L ±Sa:m'^mi*M 3 2- 3 5 «OfflffltfH8flcj&< 
MOV P Etf:U-J: »J jKl^^il, i^L^H^^^Cto 
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^f^MA1^3t^t-*il J .6<JtC^] 5 0- 1 7 0 k e Vrt 
tiim&oihks 1 x l. 0 13 c m- 2 Wi®c<D I— -Xjft-CS i 
^^tWiAU i^T8 5 0° C-C'2 0 5)[ll]f)Ml 
iSrtf 5Zkl££K>, J *>&A£titz.S i m r +%ffimt 

[0 0 5 6 ] * tc, AM' y rJi 3 5 ±j£f*. S i Nl)K 3 

6 as c v d ^i/Mi-/7X-?cvD ?i:-tc X Mf£ £ n 

[0 0 5 7] 6 (B) {c>T^1-J:^(c, [g]>i<L# 

t^7^;/^y-y|ao'CS i Nfl£3 6*3£Xt*c-Y v'f 
135 ^riltRiyjlc^ U (MB-/— h%M4 QV)Mrm. 

[ 0 Q 5 8 ] ^l&l 1 6 (C) {C>i<i* J: 5 W S i / 
AuK-J: 9&£4kJ«4 o i & y y* th ft t'lz. J: o 

Au £9&*>;* y*J§4 0 2t-»*t6. - - X% 
^ 5 1 tt KM >M(C0HU^*>7 h irv^ g 
[00 5 9] #<IC|*] 1 7 (D) JC>T<'J-.J; ') -v * * 5 

4 o i ^/^-y--y/Lt, r^tfV/— h fats 4 o& 
s i /Au«sa«oifi«±t^Au >< y*«*M^*$nfc« 

"C . liffiffl 4 0 A v£ ft 0 n~C i^oo 
[0 0 6 0] tfckUl r 7 (E) fiOXl&teiS^'C, nuiitlV 

i 1MD33 6 &3MKfi<jEC|$4* U * ClKWSa* 5 0 n mCO 
AuGeJBi 3 0 0 n m(?) A u B * & f$KB U A u C! e 
/A uffli&«Osh~ * y ?m{g&*ft^ftjf$f£ U 'I 5 0 
° C , 2 »IW}eor n 4 it&ft ■') Z t iz. X V . itii^i v 

[OOfi i] ft*J. *3teJftf0JI£43^X\ iW8Cfll-T-MiffJiS 
3 3 £ L X fit , n iH G a A s Id |ft #1 £ ft £ C ft < % fill 
(/rm\&WM'fZ>zk i> *fc. yri7l^--l 

3 4 {* i — A 1 G a A s iCRRft $ alX <& w £ ft < , ft!i<0*f 

[K5 2»J] II) i ^%^|c/>^;2^^|!.:J;6M 
I?; S K E 'I s 6 0 cOfflfifcfrif<-J\ ttlZLffl 1 « 'I 1 , ftU'-iifc 

[0062] 19 1 8 &-#!K<~J~£ ir. , M E S I" E T 6 0 fX 
m 1 5 COM E S F E 'J* 3 0 £ |^]«<C*»fi8*Yf "■J"6^, iffi 
iiiI--V v y '7"/^ 3 5 MM^mliri! K u^C >««4 2 CWit L 
■C , > ay h : V V W\ 3 4 fir «HJ:|-J" 6 HI P fttf 3 

5 A/^^nlt^tf Cl^., 

[0 0 6 3] ^mmnx^xmt ^ a^iw 

IfillJil r.i iW 3 5 A «t»(i*H ^CiWiS! > si y I* * ^ > y y I- 
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lg 3 4 <b ah— ^ y ^ ftftfei'S, $ b \z , ntjSS^r -V y ~/m 

3 5 «rffi 9 MAE'* y ^> hi >m 3 6 lifltire^ p f?li 3 
5 A a?{Mlttiffi4d <); VIMBV g! /h^-n^^MB34 

^ 3 5fcKM ^flt« 4 2At OlKjoy- h y — ^ «| 

4>(r.*5V^-c«ai$*V-5 y h^f— ^>^y 

tb, R3 4W«a53S&»«*tf***WWS*t, *>3&»S*jffi 
70 aS^/B*- J: 9MESFET80 ©Sttff«MftAS*fti-S* 

[o o 6 4 ] *S5««*c*jv^r, ffifaMn A3 5 AttJ§ 
us /^-^i-^^ 4- ?r^/« u tz. h -ctfim ap- -v y 3 5 

«r % CC 1 2F2/H exyf^/^^fot 

j*«fi8tt]1-5 * T?^ y ^" >"/-rZ>ZkK&<0 tefA-rtM*. 
t\ 

[«3%ttM] 031 9tt, *3BiWco»3 5BJlsWcJ:6H 
E M T 8 0 tOfiM & ^<Tl% 
^ [00 6 5IB19 &#!l^-6f-s iiufeil KMT 8 O i'X 
^ttfikftfeG a A sSC8 1 ±iw)r^$n*C*5«9, AffiG 
a A s tttte 8 l hlc:rJ:ilh K— -y^A I G a A s J; D 
77rl82^ nf8A I G a A s J; *5 1 
Btr^JB 8 :U: , K— "-/G a A s J: 0 ft S ►&-T-il£t?fil 8 

4 x n M A I G a A s J: «9 6 ffi 2 CO«~T0^JH 8 5 
# K— -y*A I G a A s J; ►) til 2> is a y h =i > 9 

y h JB 8 6 t > ilH K-^G BAs«t045^ + v^fla 

7 (h , n -enM o v p e m j: 9 m ^ ^ tr ^ ^ > -v 

yH^JKr*$tt, lWSa*-v y^H 8 7.!-^f:tJ^^^ 5 0 n 
.ytf mtf)S i N ' < y > - ^> a > WE 9 0 W i>3c cf tl C I » # n 
[ 0 0 6 6 ] 11 J 9 COH E MT 8 0 *C'(:tx *f--\ ^frWlSi 
I^*J-(S L C iUlSE SiNA-; > :=i >J|$3i 9 0 J-i J; O 6 * 

(OT«OG a A s -V -V y^H 8 7 ^^Viiij l/C, iiul^A ! G 
a A s >":■•) y h=V~ hJ®8 6 ^^f.lrJ-<3l)9 P #K 
/^^/i3cc«H, I Ml" iiii IJH 1 1 ^li < 1 1 i w lit J i?tl A I G a A s > u y b 
-X— a:,? 9 hIRH Q k*>9 9 b i" %> hfSfifi 9 I 

ire/— h *a« 9 1 ^ ^mnu u r , mm* v 7 ^ 

K U W V fSW 9 3 Blil $ n 6 

[0 0 6 8] ^ fcULfii/SSeH KMT 8 0*C*SV^C«:t, IJiiUii 
hittfelfl I /^O'nriiitlS i N'< y si >WS9 0 

J:S:fifJSie Ki^f >r(i^9 3 to;/y|fi|M'/— h'lttW**!?* 9 
i A^i^L, -d* > iii rftf siili -- hftt«9 i criVii^y- 
i*ftttfiigftftH9 lAtte, r^vii-^^^^-j-^., 

[0 0 6 9] A^SWjau J:tLi:t\ 3 r-KHII L /:: 
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ttffl4>H EMT 8 0 Iift3& Lfc*ffl^ilttff* s T5Jttn?*> 
[0 0 7 0] H EMT 8 0 14, ftfcEMi LfcME S F E 
[0 0 7 1] *KJ(SW*r*5V^"C, Htirdi^7-7^?Tii8 4 (4 

li 8 3 , 8 5 Ht()x nlAlGa As W*«0*fl6Kc 
J;*)«t5:t V»Ji'C*;^. $ fefcttMB^a y h* 

— 3 y hJB 8 6 £ LTl), W h* — >^A I G a A s J£A 

Cm 4 %««|] !*} 2 0 B\ 4 9SJSM(C J: * H 

emt i o o<o«iS«r>T«i\. fcrtfLB2 o«=K ftUi&W 
LtcMjfrlz. it m -- co # TO- -sj- ft L % 1% 91 ift + * o 
[0 0 7 2] B 2 0 tr #WH' 6 Id , H E M T 100 1219 
1 9 COM EMT 8 0 £ imfflttttrt**-*- iMi'iitl'V* -V 
y *y IB 8 7 ' p K K u- 4 > foU# fcftf; L X , *> pi y h -V- — 
hJ8 8 6 frttttnr&Oflnlffis 7 A«$*l'C 
*J«J, m/jrdl5N i:i;f|4 8 7 A'I'I: Ki"f >ftt«9 3/Wf2j#£ 
tfCt^n fcjfcfiftliii*-*' y ^ffl 8 7 Sr« ') IWl3U^< y 

— - >a 0ttitti£MnM8 7 A o flW*M jfil ^3 ,1: OfffJ ifd 

9 3 £<o|ni<D'/-- h U --^fBWWWjB WrStv*. 

•y hsV— "> HIS 8 6 cO&TfiWS i N'< y 

si >K5 9 O^J: QWfrtL&fcft, K$8 fi co^iffi?gj£«<fc 

[0 0 7 3 ] t<'^mn\z.X^\^x, iVfSUIJH in ft» 8 7 Afiig 
^Uyxhvx^ML/^J; CiVlnti A'- v * 8 7 
& , C C I 2 F 2/ m c ;r - y y ^ # * & an o ft K 5 >f •-)•• 
y v y Xfilfcr. J: MAC ->3^ * — a>^r^ MB8 6 

[0074] L^^mmu^^xtii 

[ 0 0 7 5 ] 

V— h iHSicoJI?^^'/— he;) h" v<i >^ljE^</)?j*v- > •> 
■V ^ » <i» & ^ ^ *C 6 .1; 0 / vy > '< - v hi v f$ 4-> J; O' 

W;35<|ft|..l;."fl"6* * cofc^icS/c'/-- I h* u-^f ^lliivatl: 

iW/r «Li Avii ^iM ;j ^ <v Mil" wmu- <c 6.. 
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[1^1 1 ] »)ME S F E T<nffll&%W-rmX'foZ> 0 
[m 2 ] |g] 1 COMK S F E T iCl^l/^*tf4£ C ^> MJHjS 

[1214] (A) , (B) tt^c9|inojffll«rtt911-dl9 

[B6] #*9!»jBt«*KWr6ia <*«4) -CfeS. 

[Ei7] *«w©mcai*rittWi"5H (^cos) -c^So 

[|i)8] (A) . (B) tt*3BiU«>JIKa«rttWi-aB 

[89] (A) , (B) tt*«WO>«3aSr»i3ni-SB 
(^60 7) "C*>-5o 

[ B 1 0 ] ( A ) , ( B ) W » JRSS *r Sftifl 1" ^ B 

[l&ll 1] (A) , (B) «*»iWcoJB3S|i«rttW + ^H 

[B12] *%i»w«aiSrt»OFH"*B »wi 0) -c*> 

[BL 3] *«iWOBR33i«:Jffii3IH-6B W»l O Cib 

[Bl 4] ^»iM«Bl3||i*flttiM-j-aB 2) -cfo 

[|x| 1 5 ] **fcm<r>Vtl I *««li:J:5ME S F E TfiO« 

[BJ t5] (A) - (C) tt, Bl SOME S FETW 

[1^11 7] (D) — (E) tt„ Bl 5 tf)ME S F ETC) 
.W WiaxtHfr/n-i-B (-ec0 2) T^a, 

[Bl 8] *«l|lWjB2^*Wlw.t5MESFETWffli 

[ B 1 9 ] *»IWtf>lf5 3 5B*MfC J: a 11 E M T wfffi« S: 
>ni-B-C*i^ B 
[B2 0] W^)^4«i:J;6Ml- s F ETtf)* 

fiKfc*<-j-B-C*>3. 
[t^^tf^iHI] 

1 0 , 3 0 , 6 0 M E S F E T 

11, 31 , 8 1 

I IA, 3 2, 8 2 VrJS 

12, 33, 84 SE-T-ifcffJSi 

1 3,3 4.8 6 •> vj y h A-*— -i > ^ ^ h 
14.3 5,8 7 V'J^ 
1 4 A, 8 7 A K U-*f >IJBn?» 
1 5 'A-- hflMR 
1 6, 4 1 y— ^19f[V 
I (> y\, 4 1 A, 9 2 y — xVttflft 
17, 4 2 Kl^>« 
I. 7 A, 4 2 A, 9 3 K U- -Y 
.7/; 18, 3 9, 9 0 ^< y >^< > : , >Jj.;v 
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